Gender differences in pharmacokinetics and tissue distribution of 4-n-nonylphenol in rats.
The aim of this study was to newly identify and investigate the gender differences in pharmacokinetics (PKs) and tissue distribution of 4-n-nonylphenol (4-n-NP) in both male and female Sprague-Dawley rats. For this study, a UPLC-ESI-MS/MS system for 4-n-NP was developed as a sensitive and rapid analysis method and validated according to the accepted criteria of the international guidelines. The method was finally applied to the analysis of plasma, urine, feces, and nine different tissue samples of rats. PK parameters were calculated after single oral or intravenous administration of 4-n-NP at a dose of 10 or 50 mg/kg. Mean half-life of 4-n-NP in female rats was shorter and its clearance was larger for all doses than those in male rats. There were statistically significant differences in excretion patterns of urine and feces between male and female rats. Distribution of nine different tissues for 4-n-NP was greater in male than in female, and 4-n-NP was highly distributed in the liver or kidney. It was also specific that the distribution of 4-n-NP into brain was considerable. These results suggest that there are gender differences in the PKs of 4-n-NP in rats. Although, 4-n-NP is known to be a reproductive toxicant, reports on its PKs, excretion pattern, tissue distribution, and gender difference are limited. Therefore, our results will be useful data for gender differences as well as toxicokinetic information for 4-n-NP. In addition, it is expected to be very important for future risk assessment and PBPK model establishment of 4-n-NP.